INTRODUCTION {#sec1-1}
============

Urinary bladder cancer was responsible for more than 12,000 deaths in the United States in 1999. In Egypt, the urinary system malignancies represent a high incidence of 13.5% of total malignant tumors. The main bulk is dominated by the urinary bladder cancer (12.22%).\[[@ref1][@ref2]\] It is the second most common malignant tumor of the urinary system and the second most common cause of death of genitourinary system.\[[@ref3]\] The highest incidence is in the six and seventh decades of life and men are more affected than women.\[[@ref4]\]

The cycline dependant kinase (CDK) complexes are groups of intracellular enzymes that regulate and mediate the cell cycle regulatory proteins which are important indicators in the cell progression, either in normal cell cycle or invasive carcinoma.\[[@ref5]--[@ref7]\] The activity of the CDK is downregulated by CDK inhibitors that control entry of the cell into the DNA replicative S-phase.\[[@ref6]--[@ref8]\]

The p27 (Kip1) protein is a CDK inhibitor that blocks the activity of cyclin D1/CDK4,6 and cyclin E/CDK2. So, it is a very important determinator for G1/S phase transmission of cell cycle.\[[@ref5][@ref9]\] p27 is considered to be a tumor suppressor protein as its progressive downregulation is a common finding in different cancers.\[[@ref7]\] It has been reported that decreased p27 protein level is a negative prognostic indicator in several human malignancies.\[[@ref10][@ref11]\]

Mucins (MUCs) are a family of heterogeneous high-molecular-weight glycolproteins with various roles in homeostasis and carcinogenesis, discovered for the first time in human milk.\[[@ref12][@ref13]\]

MUC1 is a signal transducer protein that can sense environmental changes and send messages to the cell, being expressed on the whole cell surface. The MUC1 expression pattern was investigated by immunohistochemical staining in different tissues such as invasive micropapillary carcinoma of breast, pancreas and gynecologic tract, and the expression was predominantly in the stroma-facing surface of the cell clusters (basal), accentuating the outlines of the micropapillary units by forming a distinct band on this surface. In conventional carcinoma, the labeling was mostly apical in areas with lumen formation, and intracytoplasmic and intercellular in the poorly differentiated areas. \[[@ref13][@ref14]\]

The high-molecular-weight glycoprotein MUC1 mucin is overexpressed in bladder tumors and represents a useful target for radioimmunoscintigraphy and radioimmunotherapy, and intended for intravesical radioimmunotherapy of superficial bladder cancer. Moreover, in previous studies, it was suggested that high-level MUC1 expression is correlated with prognosis of tumor patients. For example, MUC1 expression is closely related with prognosis of breast cancer sufferers and hepatocellular carcinoma patients. However, possible association of MUC1 expression levels in papillary transitional cell carcinoma (PTCC) of urinary bladder tissues with the prognosis still remains uncertain and is not well studied yet. \[[@ref1][@ref14][@ref15]\]

PATIENTS AND METHODS {#sec1-2}
====================

This study was a retrospective study of 50 cases of confirmed diagnosis of primary PTCC of the urinary bladder. Ten non-neoplastic urological lesions diagnosed as polypoid cystitis were taken as a control. The material included consecutive archival formalin-fixed, paraffin-embedded blocks processed in the Pathology Department of the National Cancer Institute, Benha University Hospital and Benha Faculty of Medicine, during the period between 1999 and 2001. Tumor specimens were obtained from 30 transurethral resections, 15 cystectomies and 5 transurethral biopsies. In all the cases, only samples in which the presence of detrusor muscle was identified histologically were used to ensure accuracy in performing pathological staging. None of the patients received radiation or chemotherapy before sampling. Eight tumors were graded as well differentiated (G1), 24 cases were moderately differentiated (GII) and 18 cases were poorly differentiated (GIII), according to the World Health Organization (WHO) classification criteria.\[[@ref8]\] Patient\'s TNM staging was done according to American Joint Committee on Cancer (AJCC).\[[@ref16]\] The patients were followed in this period to evaluate tumor recurrence, distant metastasis and 5-year overall patients survival.

Three sections of 4 μm thickness were obtained from every case. One was hematoxylin and eosin (H and E) stained for diagnosis, reviewing and confirmation, by fixation in 10% buffered formalin, embedding in paraffin and staining with HandE. The other two sections were immunohistochemically stained for p27 and MUC1 proteins.

Immunohistochemistry {#sec2-1}
--------------------

Paraffin-embedded tissue sections were mounted on poly-Lysine coated slides and heated at 60°C for 30 minutes, then deparaffinized and rehydrated through a series of xylene and alcohol before staining. Antigen retrieval was done using microwave treatment in 10 mm citrate buffer (Neo-markers, cat′′AP-9003), pH 6, and endogenous peroxidase was blocked with 3% hydrogen peroxide for 20 minutes. These sections were washed three times with cold 0.01 phosphate buffered saline (PBS). After blocking with 10% normal rabbit serum, the sections were incubated with rabbit anticow polyclonal antibody against p27 (Santacruz biochemicals, Santacruz CA, USA; dilution 1:50) and with mouse antiswine monoclonal antibody against MUC1 (Decton Dickenson, San Jose, CA, USA; dilution 1:100). The immunohistochemical staining was performed using the avidin-peroxidase complex technique (ABC kit, Vector Laboratories, Burlinguine, CA, USA). The primary antibody was incubated overnight and for 2 hours for MUC1 proteins. The ABC reaction was developed in the presence of diamino benzidine (DAB) supplement with hydrogen peroxide. Lastly, the sections were counterstained with Mayer\'s hematoxylin.

Interpretation of immunohistochemical staining results {#sec2-2}
------------------------------------------------------

The stained slides were then microscopically examined by two observers using the following parameters and the semi-quantitative criteria for MUC1 expression.

MUC1 was present in all cases of TCC, and the pattern of expression was divided into three categories: luminal membrane staining only, luminal plus cytoplasmic staining of intermediate ±basal layers, or staining of only isolated cells or cell groups with cytoplasmic/membranous expression facing the tumor stroma.\[[@ref3][@ref13][@ref17]\]

The degree of MUC1 expression was classified as:

0 = negative cases (no cells stained),

low expression = 1-10% of cells were stained,

moderate expression = 11-30% of cells were stained and

high expression ≥30% of cells were stained.\[[@ref3][@ref13][@ref17]\]

Scoring of p27 expression was done and only nuclear expression was recorded. The number of distinctly positive tumor cell nuclei was counted under high power (×400). In total, 1000 tumor cells were assessed.\[[@ref18]\]

The number of positive nuclei was expressed as a percentage of all tumor cell nuclei counted as follows: less than 50% of tumor cells show positive nuclear staining=low expression score and more than 50% of tumor cells show positive nuclear staining=high expression score.\[[@ref18]\]

Statistical analysis {#sec2-3}
--------------------

Data analysis was performed using the SPSS program (12.0 for windows) software package according to Pearson\'s correlation coefficient. Correlation between several variables and multivariate analysis was computed using Fisher\'s exact test. *P*\<0.05 was considered significant.

RESULTS {#sec1-3}
=======

In normal urothelium, MUC1 was limited predominantly to the apical membranes of the umbrella cell layer and p27 was expressed normally in nuclei of urothelial cells.

In [Table 1](#T1){ref-type="table"}, it is seen that positive p27 expression was shown by 35 out of 50 examined cases of PTCC (70%), GI tumors showed positivity in 100% of cases, GII showed positivity in 87.5% of cases and GIII showed positivity in 33.3% of cases examined which was statistically significant (*P*\<0.01) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]

###### 

Relationship between p27 expression and other clinicopathlogical variables in PTCC

![](UA-3-8-g001)

![Differentiated PTCC of the urinary bladder (GI) showing high expression of P27 (brown nuclear staining) in more than 50% of stained malignant cells (streptavidin-biotin DAB; ×400)](UA-3-8-g002){#F1}

![Poorly differentiated PTCC of the urinary bladder (GIII) showing low expression of P27 (brown nuclear staining) in less than 50% of stained malignant cells (streptavidin-biotin DAB; ×400)](UA-3-8-g003){#F2}

There was high p27 expression score in 70% of Ta stage cases, 4.2% of T1 stage cases, 8.3% of T2 stage cases and no p27 expression in T3 stage cases, but this difference was statistically not significant (P\>0.05).

PTCC without metastasis showed low p27 expression score in 60.5% of cases and high p27 expression score in 21.1% of cases, while cases with distant metastasis showed low p27 expression score in 25% of cases and high p27 expression score in 8.3% of cases, this difference was statistically significant (*P*\<0.05).

In alive cases, the low positve p27 expression was 59.5% and 21.4% of cases showed high expression, and in dead cases there was low positve p27 expression in 25% of cases and high expression in 8.3% of cases, this difference in expression was statistically significant (*P*\<0.01).

In [Table 2](#T2){ref-type="table"}, it is seen that overall positive MUC1 expression was shown in 37 of 50 examined cases of PTCC (74%). According to the grade,37.5% of GI cases,75% of GII cases ,and 88.9% of GIII cases showed positive MUC1 expression and this difference in expression was statistically significant (P \<0.01) \[Figures [3](#F3){ref-type="fig"}--[5](#F5){ref-type="fig"}\]

###### 

Relationship between MUC1 expression and other clinicopathlogical variables in transitional cell carcinoma

![](UA-3-8-g007)

![Well-differentiated PTCC urinary bladder (GI) showing low expression of MUC1 (brown cytoplasmic/membranous staining) in stained malignant cells (streptavidin-biotin DAB; ×400)](UA-3-8-g004){#F3}

![Moderately differentiated PTCC urinary bladder (GII) showing moderate expression of MUC1 (brown cytoplasmic/membranous staining) in stained malignant cells (streptavidin-biotin DAB; x400)](UA-3-8-g005){#F4}

![Poorly differentiated PTCC urinary bladder (GIII) showing high expression of MUC1 (brown cytoplasmic/membranous staining) in stained malignant cells (streptavidin-biotin DAB; ×200)](UA-3-8-g006){#F5}

There was overall positive MUC1 expression in 50% of Ta stage cases in relation to positive expression in 79.2% of T1 stage cases, 75% of T2 stage cases and 100% in T3 stage cases, however this relation was statistically not significant (P\>0.05) .

Examined cases without metastasis showed overall positive MUC1 expression in 73.6% of cases, while cases with distant metastasis showed overall positive MUC1 expression in 75% of cases, this difference was statistically not significant (P\>0.05).

Alive cases showed overall positive MUC1 expression in 65.8% of cases, while all dead cases showed positive MUC1 expression (100%), which was statistically significant (*P*\<0.05).

DISCUSSION {#sec1-4}
==========

Downregulation of p27Kip1 is a potent mechanism that allows tumor cells to undergo uncontrolled proliferation. In normal and malignant tissues, concentrations of p27Kip1 and G1 cyclins are closely related to cell proliferation.\[[@ref19]\] In the present study, we determined the nuclear expression of one of the key regulators of the G1-S transition, p27Kip in primary PTCC of urinary bladder. The expression of this cell cycle inhibitory protein was correlated with tumor grade, pathological stage, distant metastasis and patient\'s survival.\[[@ref20][@ref21]\]

Examined cases of PTCC showed positive p27 expression in 35 out of 50 cases examined (70%), GI tumors showed positivity in 100% of cases, GII showed positivity in 87.5% of cases, and GIII showed positivity in 33.3% of cases examined, this correlation between grade of PTCC and p27 expression was statistically highly significant (*P*\<0.01). Similarly, PTCC without metastasis showed high score p27 expression in 21.1% of cases, while 8.3% of cases with distant metastasis showed high score p27 expression, this difference was statistically significant (*P*\<0.05). So expression of p27 is an independent predictor of distant metastasis and, hence, poor outcome.These results are in agreement with the previously published data which concluded that expression of p27 in radical cystectomy specimens correlates inversely with biochemical high tumor grade and presence of distant metastasis.\[[@ref22][@ref23]\]

The data also showed that there was different expression of p27 between grades of PTCC, however this difference was statistically not significant (P\>0.05). High p27 expression was seen in 21.4% of alive cases with PTCC examined, while only 1 dead case (8.3%) showed high expression, which was statistically significant (*P*\<0.01). This was in agreement with the results of Zheng *et al*.\[[@ref21]\] and Yang *et al*.,\[[@ref23]\] who reported that downregulation of p21 and p27 expression was inversely correlated with tumor cell differentiation as well as patient\'s survival and consequently poor outcome, many studies also found that both p27Kip1 and cyclin D1 expressions were correlated with advancing tumor grade and depth of invasion, as well as were accompanied by increasing proliferation indices.\[[@ref20][@ref24][@ref25]\]

In the papillary pattern of invasive carcinoma, the expression of MUC1 is largely limited to the basal surface of the cells in contrast to conventional carcinomas in which MUC1 is largely apical, intracytoplasmic or intercellular. This provides support for the reversal of cell orientation as an important factor of the morphogenesis and possibly the pathogenesis of invasive micropapillary carcinoma. Since MUC1 is known to have a role in lumen formation, and has an inhibitory role in the cell to stroma interaction, it is conceivable that it is a key factor in the detachment of cells from stroma, allowing for the dissection of the connective tissue and easing the spread of cell.\[[@ref3][@ref17]\] In the present work, MUC1 expression was present in 37 out of 50 cases of PTCC (74%), and the pattern of expression was divided into three categories: luminal membrane staining only, luminal plus cytoplasmic staining of intermediate±basal layers, or staining of only isolated cells or cell groups. Examined cases of PTCC showed positive MUC1 expression in 3 out of 8 cases (37.5%) of GI , 18 out of 24 (75%) cases of GII and 16 out of 18 cases (88.9%) of GIII, and this positive correlation was statistically significant (*P*\<0.01).

Also there was overall positive MUC1 expression in 50% of cases of Ta stage, 79.2% of T1 stage cases, 75% of T2 stage cases and in all cases (100%) of T3 stage. Accordingly, it could be noted that there was a positive correlation between MUC1 expression and tumor stage; however, this correlation was statistically not significant (P\>0.05). These results are consistent with the results of many studies which reported that high MUC1 expression in the examined cases of urinary bladder carcinoma was correlated with high tumor grade as well as high patient\'s TNM stage and, hence with a poor tumor outcome.\[[@ref14][@ref18][@ref22]\]

Examined cases without metastasis showed positive MUC1 expression in 73.6% of cases, while cases with distant metastasis showed 75% positive MUC1 expression, indicating that there was a positive correlation between MUC1 expression and tumor distant spread but it was statistically not significant (P \>0.05). Also, alive cases showed positive MUC1 expression in 65.8% of cases, while all dead cases (100%) showed positive MUC1 expression, denoting a statistically significant relation between MUC1 expression and poor patient\'s survival (*P*\< 0.05). These records were in accordance with the results done by Samaratunga and Khoo\[[@ref18]\] and Yang *et al*.,\[[@ref23]\] who stated that MUC1 oncoprotein was positively correlated with both tumor grade and stage, and associated with poor survival. MUC1 expression is also related to poor prognosis in other cancers such as in cholangiocarcinoma in which MUC1 over expression was related to vascular invasion and poor prognosis and outcome of cholangiocarcinoma patients.\[[@ref26]\] In a study by Li *et al*.,\[[@ref27]\] they demonstrated that immunohistochemical detection of MUC1 is useful in diagnosis of pure form of invasive micropapillary carcinoma of the breast which is associated with higher incidences of lymphatic invasion and lymph node metastasis, and poor prognosis. Also in advanced gastric cancer, the examined cases with high MUC1 expression had higher incidences of lymphatic invasion and lymph node metastasis, and also showed a poor patient\'s survival.\[[@ref28]\]

CONCLUSION {#sec1-5}
==========

High expressions of MUC1 as well as loss of p27 oncoproteins are significantly correlated with tumor grade, presence of distant metastasis, and patient\'s survival. Thus, MUC1 and p27 could be considered as useful prognostic markers for poor outcome in urinary bladder PTCC patients. MUC1 and p27 immunohistochemistry can augment the classic histochemistry for prognosis of PTCC as well as prediction of the patient outcome.
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